The Russian company CHETEK, associated with the Arzamas-16 nuclear weapons laboratory, has proposed that plutonium be disposed of with underground nuclear explosions. Hundreds or thousands of pits would be arranged around one or more nuclear devices at an existing underground nuclear test site.44 The detonation would vaporize both the pits and tons of rock surrounding the blast, instantly incorporating the plutonium in a glassy matrix of vaporized and rehardened rock.
This method is potentially quick and of moderate cost: depending on the number of pits destroyed in each blast, the number of explosions required might be in the range of a few to a few dozen, implying a cost of hundreds of millions to a few billion dollars.
This method results in embedding tens of tons of plutonium in a completely nonengineered and inherently somewhat unpredictable waste form, in an underground location not selected for or designed as a long-term repository, thus raising severe environmental concerns. In particular, concerns over potential long-term criticality of the underground plutonium, after possible differential leaching of different constituents in the rock, would be far more difficult to address than in the case of the vitrification or spent fuel options, since there would be no opportunity to engineer the resulting waste form with this problem in rnind. The amount of plutonium coming from tens of thousands of weapons would be an order of magnitude more than has already been deposited at these sites in the course of past nuclear testing. Moreover, this approach would conflict directly with the current U.S. and Russian policy of extending the current nuclear testing moratorium and pursuing a comprehensive ban on nuclear testing. This option would also face major problems of public and institutional acceptance.
Finally, the material would be recoverable by the state that emplaced it, providing a plutonium mine with substantially more plutonium in each ton of rock than there is gold in some mines that are profitably mined today, and with dramatically lower near-term radiological hazard than is the case for the spent fuel or vitrification options.
Advantages: Potentially quick and moderate cost; makes recovery of the plutonium by potential proliferators difficult.
Disadvantages: Substantial environmental concerns; directly conflicts with current nuclear testing policy; remains recoverable by emplacing state; doubtful public acceptability and licensing.
Conclusion: Does not merit government support for the plutonium disposition mission.
44 In principle, if nuclear safety issues could be adequately resolved, nuclear weapons themselves could be destroyed in this way, without requiring disassembly. Although this might significantly speed the overall disarmament process, it would mean throwing away the valuable materials in the warhead, such as hiehlv enriched uranium, as well as those thar have little value. In anv case, the overall aooroachoric time (some 5,000 years) the material would only have moved 50 meters. Furthermore, the
